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distribution

and

halo

second. coll−s

prim. coll−s

circulating beam part.

secondary part at first turn

sec. part on next turns
impact
multiturn

initial

terriary part produced in sec. coll.
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Ax,max
(1) A(1)

r,maxA(1)
y,max

Ax,max
(1) A(1)

r,maxA(1)
y,max

y’

x’

max ,  yx max
’’ α

(x0,y0)

s

s 1 s 2

R −1

linear transf. of borders

max ,  yx max
’’

Ar=(Ax
2+A 2 )1/2

Ax,max
(1) A(1)

r,maxA(1)
y,max

 and dp/p
0

, y
0all functions of x

0

prim.

coll.

x 0,y

sec. coll−s

passage through black secondary coll−s

by minimizing

Maximum invariants surviving single 
Code DJ = "Distribution of Jaws"

window of surv. angles

Optimization of optics and sec. coll. locations and angles

initial angle space at primary

window of surv. angles

normalized

Ax x/ ε=(2J x )1/2

y

 )1/2=(x 2+x’ 2

DJ procedure
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A
(N)

y,max
A

x,max

(N)
A

(N)

r,max   

Maximum surviving amplitudes for N turns

The window narrows with turns

code DJ

reaching saturation in 10 turns
this means part. with A > Ar
will hit a secondary in < 10 turns

the secondary halo and the multiturn

impact distr. on the primary(ies)

are restricted from above

is formed in around 10 turns

Next we see that the mult. imp distr
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nearly uniform
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number of part.  in y’,y’+dy’ 
during 10 turn window
normal. to number survived
to the entr. of this window

turn 0
turn 1

turn 2

turn 3
turn 4

Dimad tracking at collision energy

"The multiturn impact distr. is formed in 10 turns 
and then it remains unchanged (only number of part decreases).

Here: example: vertical angle y’

during the first 5 turns 
turns 0 to 11   
turns 10−20
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4

Losses in collimators over turns 0−10, 10−20 and all turns.

Dimad tracking at collision

The halo is born at first IR7 prim. (TCPA)
  

2.5 10  part   150 turns

IR7
primary IR3IR7
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∼ 2 σ x

 Dimad tracking − Integrated inefficiency

compare invariant with non−invariant Ar

δ = 0.0001

shift of 1 σx

at Dx=0 and at max Dx=2m

corresp. to

at max Dx
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